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(54) VEHICLE DRIVE SYSTEM

(57) A vehicle drive system (1) includes: a case (2)
accommodating a first rotary electric machine (MG1) and
a second rotary electric machine (MG2) that are arranged
to have respective rotational axes parallel to each other
and to be radially adjacent to each other; and a power
control device (10) configured to control the first rotary
electric machine (MG1) and the second rotary electric
machine (MG2). The case (2) includes a peripheral wall
portion surrounding the first rotary electric machine
(MG1) and the second rotary electric machine (MG2),
and the power control device (10) is mounted in a mount-
ing section (20) provided on an outer peripheral surface
of the peripheral wall portion. A lower part of the power
control device (10) is located in a space (F1) surrounded
by a line (D) connecting a first cross point (B), and a
second cross point (C), the first rotary electric machine
(MG1) and the second rotary electric machine (MG2).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a vehicle drive
system.

2. Description of Related Art

[0002] Japanese Patent Application Publication No.
2012-065436 discloses a vehicle drive system in which
a power control unit (PCU), which is a power control de-
vice for controlling electric power supplied to a first rotary
electric machine and a second rotary electric machine,
is directly mounted to a case in which the first rotary elec-
tric machine and the second rotary electric machine in-
cluding respective rotational axes parallel to each other
and disposed radially adjacent to each other are accom-
modated. This vehicle drive system, in a state in which
rotary electric machine connection terminals connected
to the rotary electric machines are held, includes: a ter-
minal block fixed so as to cover an opening provided to
the case; and a reactor configuring a part of the power
control unit, and the reactor is fixed to the terminal block
inside the case, and in addition to the rotary electric ma-
chine connection terminals, a reactor connection termi-
nal connected to the reactor is held to the terminal block
so as to be exposed to the outside of the case.

SUMMARY OF THE INVENTION

[0003] However, in the vehicle drive system of the re-
lated art, a recessed space formed between the first ro-
tary electric machine and the second rotary electric ma-
chine is not effectively utilized, and the height (mounting
height) of the PCU mounted to the case becomes higher,
etc.; therefore, there is room for improvement in arrange-
ment of the PCU.
[0004] This invention provides a vehicle drive system
which can improve arrangement of a power control de-
vice.
[0005] A vehicle drive system according to an aspect
of the present invention relates to a vehicle drive system
including a case and a power control device. The case
accommodates a first rotary electric machine and a sec-
ond rotary electric machine that are arranged to include
respective rotational axes parallel to each other and to
be radially adjacent to each other. The power control de-
vice is configured to control electric power supplied to
the first rotary electric machine and the second rotary
electric machine. The case includes a peripheral wall por-
tion surrounding the first rotary electric machine and the
second rotary electric machine. The power control device
is mounted in a mounting section provided on an outer
peripheral surface of the peripheral wall portion. A lower
part of the power control device is located within a space

surrounded by a line connecting a first cross point and a
second cross point, the first rotary electric machine and
the second rotary electric machine. The first cross point
is a cross point of a center line of the second rotary electric
machine in a perpendicular direction with the case locat-
ed on a side where the mounting section in which the
power control device is mounted is located. The second
cross point is a cross point of a tangent of the first rotary
electric machine intersecting a center line of the first ro-
tary electric machine in a horizontal direction with the
case on the side where the mounting section is located.
[0006] According to the vehicle drive system of the
above aspect, the lower part of the power control device
is located between the respective outer peripheral sur-
faces of the first rotary electric machine and the second
rotary electric machine that are disposed at positions in-
clined relative to each other, to thereby reduce the height
of the power control device mounted in the mounting sec-
tion of the case to be lower.
[0007] In the above vehicle drive system, the vehicle
drive system may further include: an input member driv-
ingly coupled to an internal combustion engine; and a
power distribution device configured to distribute driving
power of the input member to the first rotary electric ma-
chine. The second rotary electric machine may be driv-
ingly coupled to the output member. The second rotary
electric machine may be disposed obliquely above the
first rotary electric machine, and at least a part of the
space may be located in a recessed space formed be-
tween an outer peripheral surface of the first rotary elec-
tric machine and an outer peripheral surface of the sec-
ond rotary electric machine.
[0008] According to the above configuration, the lower
part of the power control device can be disposed in the
recessed space formed between the respective outer pe-
ripheral surfaces of the first rotary electric machine and
the second rotary electric machine that are disposed at
positions inclined relative to each other, to thereby re-
duce the height of the power control device mounted in
the mounting section of the case to be lower.
[0009] In the above vehicle drive system, the vehicle
drive system may further include a terminal block that
holds a second connection terminal electrically connect-
ed to a first connection terminal included in the power
control device, and is disposed beside the lower part of
the power control device.
[0010] According to the above configuration, the height
of the power control device mounted in the mounting sec-
tion of the case can be reduced to be lower.
[0011] In the above vehicle drive system, the power
control device may be mounted in a state of being inclined
from the horizontal direction in the mounting section.
[0012] According to the above configuration, the height
of the power control device mounted in the mounting sec-
tion of the case can be reduced to be lower.
[0013] In the above vehicle drive system, the power
control device may include a control board, a power card
and a cooler, a reactor and a capacitor, and a water jacket
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that are sequentially arranged from the top in a height
direction.
[0014] According to the above configuration, it is pos-
sible to configure the power control device to have a
shape corresponding to the recessed space formed be-
tween the outer peripheral surface of the first rotary elec-
tric machine and the outer peripheral surface of the sec-
ond rotary electric machine.
[0015] In the above vehicle drive system, the power
control device may include a direct current-direct current
converter disposed below the water jacket.
[0016] According to the above configuration, the direct
current-direct current converter can be cooled by the wa-
ter jacket, and the power control device can be configured
to have a shape corresponding to the recessed space
formed between the outer peripheral surface of the first
rotary electric machine and the outer peripheral surface
of the second rotary electric machine.
[0017] In the above vehicle drive system, when the
power control device is not provided with the direct cur-
rent-direct current converter, (i) the control board, the
power card and the cooler, and the capacitor may be
disposed sequentially from the top in the height direction;
and (ii) the reactor may be disposed in a longitudinal di-
rection of a power stack including the power card and
the cooler in such a manner that the reactor is in contact
with the coolers.
[0018] According to the above configuration, the height
of the power control device mounted in the mounting sec-
tion of the case can be reduced to be lower.
[0019] According to the vehicle drive system of the as-
pect of the present invention, by effectively utilizing the
recessed space formed between the first rotary electric
machine and the second rotary electric machine, it is pos-
sible to reduce the height of the power control device to
be lower, to thereby attain an effect to improve the ar-
rangement of the power control device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Features, advantages, and technical and indus-
trial significance of exemplary embodiments of the inven-
tion will be described below with reference to the accom-
panying drawings, in which like numerals denote like el-
ements, and wherein:

FIG. 1 is a skeleton view of a vehicle drive system
according to a first embodiment;
FIG. 2 is an external view of a transaxle case of the
vehicle drive system as viewed from a vehicle front
side;
FIG. 3 is a sectional view of the transaxle case taken
along line III-III of FIG 2;
FIG. 4 is an exploded view of a PCU of the vehicle
drive system.
FIG. 5 is an explanatory view explaining mounting
of the PCU into a PCU mounting section where the
PCU is to be mounted;

FIG. 6 is a sectional view taken along line VI-VI of
FIG. 5 with the PCU mounted in the PCU mounting
section;
FIG. 7 is a view showing a case in which a terminal
block of the vehicle drive system is disposed beside
a direct current-direct current converter and located
on a right side in a vehicle left-right direction relative
to the PCU;
FIG. 8 is a sectional view orthogonal to an axial di-
rection of a transaxle case to which no PCU is mount-
ed in a vehicle drive system according to a second
embodiment;
FIG. 9 is a sectional view orthogonal to the axial di-
rection of the transaxle case to which the PCU is
mounted in the vehicle drive system according to the
second embodiment;
FIG. 10 is a sectional view of the PCU mounting sec-
tion in which the PCU is mounted, taken along line
X-X in FIG. 9;
FIG. 11 is an exploded view of the PCU;
FIG. 12 is a view showing a case in which the PCU
is mounted in the PCU mounting section with the
PCU inclined from a horizontal direction; and
FIG. 13 is a view showing a case in which the PCU
is provided with no direct current-direct current con-
verter.

DETAILED DESCRIPTION OF EMBODIMENTS

[0021] Hereinafter, a first embodiment of a vehicle
drive system according to the present invention will be
described. The present invention is not limited by the first
embodiment. In the first embodiment, a case in which
the vehicle drive system according to the present inven-
tion is applied to a vehicle drive system provided with
both an internal combustion engine and rotary electric
machines as a driving power source of a vehicle will be
described as an example. In the following description,
unless otherwise mentioned, a direction parallel to a ro-
tation axis of the rotary electric machine is referred to as
an "axial direction". In addition, respective directions are
appropriately indicated by using arrows in the drawings,
while referring to a front side in a front-rear direction of
the vehicle in which the vehicle drive system is mounted
as "FR", a right side in a left-right direction of the vehicle
as "RH", and an upper side in a height direction of the
vehicle as "UPPER".
[0022] FIG. 1 is a skeleton view of the vehicle drive
system according to the first embodiment. The vehicle
drive system 1 according to the first embodiment includes
an internal combustion engine EG and a first rotary elec-
tric machine MG1 and a second rotary electric machine
MG2 accommodated in a transaxle case 2. The transaxle
case 2 is an example of a "case" of the present invention.
The first rotary electric machine MG1 and the second
rotary electric machine MG2 are two rotary electric ma-
chines that function as a driving power source of the ve-
hicle.
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[0023] First, an entire configuration of the vehicle drive
system 1 will be described. As shown in FIG. 1, the ve-
hicle drive system 1 includes an input shaft I drivingly
coupled to the internal combustion engine EG, the first
rotary electric machine MG1, the second rotary electric
machine MG2, a power distribution device PT, and an
output gear G, a counter gear mechanism CM, and a
differential gear DF. Each of these components is ac-
commodated in the transaxle case 2 fixed to a vehicle
body.
[0024] The input shaft I is drivingly coupled to the in-
ternal combustion engine EG. Here, the internal combus-
tion engine EG is an apparatus driven by combustion of
a fuel inside the engine so as to take out motive power,
and for example, one of various well-known engines,
such as a gasoline engine and a diesel engine, can be
used. In the first embodiment, the input shaft I is drivingly
coupled to an output rotating shaft such as a crankshaft
of the internal combustion engine EG so as to rotate in-
tegrally with the output rotating shaft. The input shaft I
may be suitably configured to be drivingly coupled to the
output rotating shaft of the internal combustion engine
EG via another member, such as a damper and a clutch.
[0025] The first rotary electric machine MG1 includes
a first stator St1 fixed to the transaxle case 2, and a first
rotor Ro1 rotatably supported inward of the first stator
St1 in a radial direction. The first rotor Ro1 of the first
rotary electric machine MG1 is drivingly coupled to a sun
gear S of the power distribution device PT so as to rotate
integrally with the sun gear S. Further, the second rotary
electric machine MG2 includes a second stator St2 fixed
to the transaxle case 2 and a second rotor Ro2 rotatably
supported inward of the second stator St2 in the radial
direction. The second rotor Ro2 of the second rotary elec-
tric machine MG2 is drivingly coupled to the differential
gear DF via the counter gear mechanism CM. The first
rotary electric machine MG1 and the second rotary elec-
tric machine MG2 are each electrically connected to a
battery (not shown) as a power storage device. The bat-
tery is an example of the power storage device. Another
power storage device such as a capacitor can be used,
or power storage devices of multiple types can be used
in combination. Further, the battery can be configured to
be chargeable by an external power supply, such as a
household power supply.
[0026] The first rotary electric machine MG1 and the
second rotary electric machine MG2 each have a function
as a motor (an electric motor) generating motive power
by receiving supply of electric power, and also as a gen-
erator (an electric power generator) generating electric
power by receiving supply of motive power. Here, when
the first rotary electric machine MG1 and the second ro-
tary electric machine MG2 function as generators, they
generate electric power by torque of the internal com-
bustion engine EG or inertia force of the vehicle, charge
the battery, or supply electric power for driving the other
rotary electric machine functioning as a motor. On the
other hand, when the first rotary electric machine MG1

and the second rotary electric machine MG2 function as
motors, they perform power running by receiving supply
of electric power with which the battery is charged or
supply of electric power generated by the other rotary
electric machine functioning as the generator.
[0027] As shown in FIG. 1, the power distribution de-
vice PT is configured by a planetary gear mechanism of
a single pinion type disposed coaxially with the input shaft
I. That is, the power distribution device PT includes, as
rotating elements, a carrier CA supporting a plurality of
pinion gears, and the sun gear S and a ring gear R re-
spectively meshing with the pinion gears. These three
rotating elements are arranged such that the sun gear
S, the carrier CA, and the ring gear R are located in order
of their rotational speeds. The sun gear S is drivingly
coupled to the first rotor Ro1 of the first rotary electric
machine MG1 so as to rotate integrally with the first rotor
Ro1. The carrier CA is drivingly coupled to the input shaft
I so as to rotate integrally with the input shaft I. The ring
gear R is drivingly coupled to the output gear G so as to
rotate integrally with the output gear G. The output gear
G is provided radially outward of the input shaft I between
the power distribution device PT and the internal com-
bustion engine EG in the axial direction.
[0028] The power distribution device PT has a function
to distribute the driving power (here, "driving power" is
used synonymously with "torque") of the internal com-
bustion engine EG, which is input through the input shaft
I, to the first rotary electric machine MG1 and the output
gear G. Further, the rotational speed and the torque of
the first rotary electric machine MG1 are controlled in a
state in which the torque of the input shaft I (internal com-
bustion engine EG) is input into the carrier CA of the
power distribution device PT, and whereby the rotational
speed of the input shaft I can be continuously changed
and transmitted to the output gear G.
[0029] The output gear G is drivingly coupled to the
differential gear DF via the counter gear mechanism CM.
The second rotor Ro2 of the second rotary electric ma-
chine MG2 is also drivingly coupled to the differential
gear DF via the counter gear mechanism CM. Thus, in
the first embodiment, the second rotor Ro2 of the second
rotary electric machine MG2 is drivingly coupled to the
output gear G via the counter gear mechanism CM. Then,
in the first embodiment, part of the torque of the input
shaft I (internal combustion engine EG) distributed to the
output gear G by the power distribution device PT and
the output torque of the second rotary electric machine
MG2 are synthesized and transmitted to the differential
gear DF. The differential gear DF is drivingly coupled to
a wheel W via an axle O, and distributes and transmits
rotation and torque input into the differential gear DF to
the two left and right wheels W.
[0030] FIG. 2 is an external view of the transaxle case
2 as viewed from the front side of the vehicle. FIG. 3 is
a sectional view of the transaxle case 2 taken along line
III-III of FIG 2. As aforementioned, a transaxle 100 is
structured such that the transaxle case 2 accommodating
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the first rotary electric machine MG1 and the second ro-
tary electric machine MG2, the transaxle housing 3 cou-
pled to one side of the transaxle case 2 (the side on which
the internal combustion engine EG is disposed), and a
cover (not shown) coupled to the other side of the
transaxle case 2 (the opposite side to the side on which
the internal combustion engine EG is disposed) are in-
tegrally assembled.
[0031] In the transaxle 100 of the first embodiment, the
input shaft I, the power distribution device PT, the first
rotary electric machine MG1, and the output gear G are
all disposed on a first axis A1. The second rotary electric
machine MG2 is disposed on a second axis A2. The
counter gear mechanism CM is disposed on a third axis
A3. The differential gear DF is disposed on a fourth axis
A4. These components are arranged parallel to one an-
other at different positions. In the first embodiment, the
second rotary electric machine MG2 is disposed oblique-
ly above the first rotary electric machine MG1. Further,
as shown in FIG. 3, the first axis A1, the second axis A2,
and the fourth axis A4 are arranged such that respective
line segments connecting these three axes form an acute
triangle. The first rotary electric machine MG1 disposed
on the first axis A1, the second rotary electric machine
MG2 disposed on the second axis A2, and the differential
gear DF disposed on the fourth axis A4 are arranged so
as to be adjacent to one another in the radial direction.
The third axis A3 on which the counter gear mechanism
CM is disposed is located inward of the acute triangle
defined by connecting the three axes of the first axis A1,
the second axis A2, and the fourth axis A4.
[0032] The transaxle case 2 includes an outer periph-
eral wall portion 2a that covers at least radially outer pe-
ripheries of the first rotary electric machine MG1 and the
second rotary electric machine MG2. The outer periph-
eral wall portion 2a is formed in an irregular cylindrical
shape that extends along and covers respective outer
peripheral surfaces of the first rotary electric machine
MG1 and the second rotary electric machine MG2, which
are radially adjacent to each other, and of the differential
gear DF. The transaxle case 2 is formed by using a metal
material such as aluminum.
[0033] As shown in FIG. 2 and FIG. 3, a PCU mounting
section 20, in which a not-shown power control unit (PCU)
as a power control device for controlling electric power
supplied to the first rotary electric machine MG1 and the
second rotary electric machine MG2 is mounted, is pro-
vided on the top of the transaxle case 2 and on an outer
peripheral surface of the outer peripheral wall portion 2a.
The PCU mounting section 20 has a box-like shape hav-
ing an opening top surface, and includes: a front wall
portion 20a and a rear wall portion 20b facing each other
in the vehicle front-rear direction; a right wall portion 20d
and a left wall portion 20e facing each other in the vehicle
left-right direction; a bottom wall portion 20c forming a
bottom of the PCU mounting section 20; and an opening
portion 20f that allows the top surface to open. The rear
wall portion 20b and the bottom wall portion 20c are in-

cluded in the outer peripheral wall portion 2a of the
transaxle case 2. The rear wall portion 20b is inclined
rearward relative to the bottom wall portion 20c in the
vehicle front-rear direction, and an angle defined by the
rear wall portion 20b and the bottom wall portion 20c is
an obtuse angle in a cross-section perpendicular to the
axial direction of the transaxle case 2. Further, a corner
portion defined by the rear wall portion 20b and the bot-
tom wall portion 20c is located in a recessed space
formed between the first rotary electric machine MG1
and the second rotary electric machine MG2.
[0034] FIG. 4 is an exploded view of the PCU 10. The
PCU 10 includes a control board 11, a power stack 12,
a PCU-side bus bar 13, a reactor 14, a capacitor 15, a
water jacket 16, a DC-DC converter 17, and a not-shown
PCU cover 18 (see FIG. 5), etc.
[0035] The power stack 12 is configured by stacking a
plurality of power cards, each formed by modularizing an
insulated gate bipolar transistor (IGBT), a diode, and the
like that control the first rotary electric machine MG1 and
the second rotary electric machine MG2, with cooling
plates of coolers interposed between the power cards,
and the power stack 12 is controlled by the control board
11. The PCU-side bus bar 13 which is a first connection
terminal is electrically connected to a transaxle-side bus
bar which is a second connection terminal. The reactor
14 is used to boost battery voltage. The capacitor 15
smooths DC voltage from the direct current-direct current
converter (hereinafter "direct current-direct current con-
verter" is called as "DC-DC converter") 17 and supplies
the smoothed DC voltage to the power stack 12, or
smooths DC voltage from the power stack 12 and sup-
plies the smoothed DC voltage to the DC-DC converter
17, or the like. The water jacket 16 cools the reactor 14,
the DC-DC converter 17, and the like by a coolant flowing
through a water passage provided inside, and is also
used as a holding member that holds the power stack
12, the reactor 14, the capacitor 15, and the like. The
DC-DC converter 17 steps down the DC voltage from the
battery or the PCU 10, supplies the stepped-down DC
voltage to auxiliary equipment such as vehicle lighting,
and charges a battery for the auxiliary equipment with
the stepped-down DC voltage. The PCU cover 18 has a
box-like shape having an opening lower surface, and is
attached to the top of the PCU mounting section 20 so
as to close the opening portion 20f. In addition, a depth
of the PCU cover 18 is set to be deep enough to surround
the periphery of the control board 11.
[0036] In the first embodiment, the PCU 10 has a mul-
tilayer structure in the height direction, and is configured
as a PCU assembly 10A formed by stacking and inte-
grating the DC-DC converter 17, the water jacket 16, the
reactor 14 and the capacitor 15, the power stack 12, and
the control board 11 in this order from the lower side
(transaxle 100 side) in the height direction of the PCU
10. In the PCU assembly 10A, the power stack 12, the
reactor 14 and the capacitor 15, and the DC-DC converter
17 are fastened to the water jacket 16.

7 8 



EP 3 653 418 A1

6

5

10

15

20

25

30

35

40

45

50

55

[0037] In the PCU assembly 10A, the reactor 14 and
the capacitor 15, the water jacket 16, and the DC-DC
converter 17 are sequentially stacked below the power
stack 12. Therefore, the PCU assembly 10A is arranged
to protrude more downward (toward transaxle 100 side),
as compared with a case in which the reactor 14 and the
capacitor 15, and the DC-DC converter 17 are arranged
side by side in a flat manner below the water jacket 16,
for example.
[0038] When the PCU 10 is mounted in the PCU
mounting section 20, a part of the lower part of the PCU
10, for example, respective parts of the reactor 14 and
the DC-DC converter 17 of the PCU assembly 10A are
disposed in the recessed space formed between the first
rotary electric machine MG1 and the second rotary elec-
tric machine MG2.
[0039] Specifically, as shown in FIG. 5, when the PCU
10 is mounted into the PCU mounting section 20, the
PCU 10 is disposed within a mounting region F2 formed
by the PCU mounting section 20 and the internal space
of the PCU cover 18 when the PCU cover 18 is attached
to the top of the PCU mounting section 20. Further, a
part of the lower part of the PCU 10 is located within a
space in the mounting region F2, the space surrounded
by a line D, the first rotary electric machine MG1, and the
second rotary electric machine MG2, where the line D
connects a cross point B between a center line of the
second rotary electric machine MG2 in the perpendicular
direction and the transaxle case 2, and a cross point C
between a tangent of the first rotary electric machine MG1
intersecting a center line of the first rotary electric ma-
chine MG1 in the horizontal direction and the transaxle
case 2. In other words, in the cross-section orthogonal
to the axial direction of the transaxle case 2, a part of the
lower part of the PCU 10 is located within a region F1
surrounded by the rear wall portion 20b, the bottom wall
portion 20c of the PCU mounting section 20, and the line
D.
[0040] Thus, in the mounting of the PCU 10 to the
transaxle case 2, by effectively utilizing the recessed
space formed between the first rotary electric machine
MG1 and the second rotary electric machine MG2, the
height (mounting height) of the PCU 10 mounted to the
transaxle case 2 can be reduced to be lower, and thus
the arrangement of the PCU 10 can be improved.
[0041] After the PCU assembly 10A is placed in the
PCU mounting section 20, the PCU cover 18 is fixed to
the top of the PCU mounting section 20 so as to cover
the opening portion 20f. Thereby, contamination of for-
eign substances into the PCU 10 can be suppressed.
[0042] In the first embodiment, the PCU 10 may be
configured such that some of the components included
in the PCU 10 are located outside the mounting region F2.
[0043] Further, in the first embodiment, the inside of
the transaxle case 2 in which the first rotary electric ma-
chine MG1 and the second rotary electric machine MG2
are disposed is partitioned from the inside of the PCU
mounting section 20 in which the PCU 10 is mounted by

the rear wall portion 20b and the bottom wall portion 20c.
In the first embodiment, the DC-DC converter 17 of the
PCU 10 is cooled by the water jacket 16.
[0044] FIG. 6 is a sectional view taken along line VI-VI
of FIG. 5 with the PCU 10 mounted in the PCU mounting
section 20.
[0045] In the first embodiment, as shown in FIG. 6, the
inside of the PCU mounting section 20 is divided into a
PCU-side space F3 and a transaxle-side space F4, and
the PCU-side space F3 and the transaxle-side space F4
communicate with each other. The PCU 10 is disposed
in the PCU-side space F3. Further, a terminal block 40
and a transaxle-side bus bar 41 are disposed in the
transaxle-side space F4. In the first embodiment, the
PCU 10 side and the transaxle 100 side are electrically
connected to each other through a bus bar connection
between the PCU-side bus bar 13 and the transaxle-side
bus bar 41 in the PCU mounting section 20.
[0046] The transaxle-side bus bar 41 is provided up-
right on the top surface of the terminal block 40 partially
protruding from the bottom wall portion 20c from the
transaxle 100 side toward the PCU 10 side. The terminal
block 40 is located beside the DC-DC converter 17 pro-
vided to the lower part of the PCU 10 and is located on
the left side in the vehicle left-right direction. As shown
in FIG. 7, the terminal block 40 may be located beside
the DC-DC converter 17 provided to the lower part of the
PCU 10 and is located on the right side in the vehicle left-
right direction.
[0047] In the first embodiment, it can be configured that
the terminal block 40 and the transaxle-side bus bar 41
are out of contact with the respective components includ-
ed in the PCU 10, and at the same time, the height
(mounting height) of the PCU 10 mounted to the transaxle
case 2 can be reduced to be lower than the height of the
PCU 10 when the terminal block 40 is located below the
DC-DC converter 17 of the PCU 10.
[0048] Hereinafter, a second embodiment of a vehicle
drive system according to the present invention will be
described. In the second embodiment, description on
parts common to those of the first embodiment will be
appropriately omitted.
[0049] FIG. 8 is a sectional view orthogonal to the axial
direction of the transaxle case 2 to which a PCU 210 is
not mounted. FIG. 9 is a sectional view orthogonal to the
axial direction of the transaxle case 2 to which the PCU
210 is mounted. FIG. 10 is a view of a PCU mounting
section 220 in which the PCU 210 is mounted, taken
along line X-X of FIG 9.
[0050] As shown in FIG. 8, FIG. 9, and FIG. 10, in the
vehicle drive system of the second embodiment, the PCU
mounting section 220 having a mounting region F5 in
which the PCU 210 is mounted is provided on the outer
peripheral surface of the outer peripheral wall portion 2a
that is the top of the transaxle case 2. The PCU mounting
section 220 is configured to have a box-like shape having
an opening upper surface, and includes a front wall por-
tion 220a and a rear wall portion 220b facing each other
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in the vehicle front-rear direction, a right wall portion 220d
and a left wall portion 220e facing each other in the ve-
hicle left-right direction, a bottom wall portion 220c form-
ing a bottom of the PCU mounting section 220, and an
opening 220f that allows the upper surface to open. The
rear wall portion 220b and the bottom wall portion 220c
are parts of the outer peripheral wall portion 2a of the
transaxle case 2. The rear wall portion 220b is inclined
rearward relative to the bottom wall portion 220c in the
vehicle front-rear direction, and has an obtuse angle de-
fined between the rear wall portion 220b and the bottom
wall portion 220c in a cross-section orthogonal to the
axial direction of the transaxle case 2. Furthermore, a
corner portion defined by the rear wall portion 220b and
the bottom wall portion 220c is located in the recessed
space formed between the first rotary electric machine
MG1 and the second rotary electric machine MG2.
[0051] Respective heights of the front wall portion
220a, the rear wall portion 220b, the right wall portion
220d, and the left wall portion 220e of the PCU mounting
section 220 of the second embodiment are lower than
respective heights of the corresponding front wall portion
20a, rear wall portion 20b, right wall portion 20d, and left
wall portion 20e of the PCU mounting section 20 of the
first embodiment.
[0052] FIG. 11 is an exploded view of the PCU 210.
As shown in FIG. 11, the PCU 210 includes a control
board 211, a power stack 212, a PCU-side bus bar 213,
a reactor 214, a capacitor 215, a water jacket 216, a DC-
DC converter 217, a PCU cover 218, and others. The
PCU cover 218 has a box-like shape having an opening
lower surface, and is mounted to the top of the PCU
mounting section 220 so as to close the opening 220f.
In addition, the PCU cover 218 has a depth gradually
deeper from the vehicle rear side toward the vehicle front
side in the vehicle front-rear direction, and this depth is
set to be deep enough to surround most of the periphery
of a PCU assembly 210A described later.
[0053] In the second embodiment, the PCU 210 has a
multilayer structure in the height direction, and is config-
ured as the PCU assembly 210A formed by stacking and
integrating the DC-DC converter 217, the water jacket
216, the reactor 214 and the capacitor 215, the power
stack 212, and the control board 211 in this order from
the lower side (transaxle 100 side) in the height direction
of the PCU 210. In the PCU assembly 210A, the power
stack 212, the reactor 214 and the capacitor 215, and
the DC-DC converter 217 are fastened to the water jacket
216.
[0054] Further, in the PCU assembly 210A, the reactor
214 and the capacitor 215, the water jacket 216, and the
DC-DC converter 217 are sequentially stacked below the
power stack 212. Therefore, the PCU assembly 210A is
arranged to protrude more downward (toward the
transaxle 100 side), as compared with a case in which
the reactor 214 and the capacitor 215, and DC-DC con-
verter 217 are arranged side by side in a flat manner
below the water jacket 216, for example.

[0055] Then, when the PCU 210 is mounted in the PCU
mounting section 220, the PCU assembly 210A is first
attached in the PCU cover 218. Then, the PCU cover
218 in which the PCU assembly 210A is attached is fixed
to the top of the PCU mounting section 220 so as to cover
the opening 220f of the PCU mounting section 220.
[0056] At this time, in the PCU mounting section 220,
a part of the lower part of the PCU assembly 210A, for
example, respective parts of the reactor 214 and the DC-
DC converter 217 are located in the recessed space
formed between the first rotary electric machine MG1
and the second rotary electric machine MG2.
[0057] Specifically, as shown in FIG. 9, when the PCU
210 is mounted in the PCU mounting section 220, a part
of the lower portion of the PCU 210 is located within the
space surround by the line D, the first rotary electric ma-
chine MG1, and the second rotary electric machine MG2,
where the line D is defined by connecting the cross point
B between the center line of the second rotary electric
machine MG2 in the perpendicular direction and the
transaxle case 2 and the cross point C between a tangent
of the first rotary electric machine MG1 intersecting the
center line of the first rotary electric machine MG1 in the
horizontal direction and the transaxle case 2. In other
words, in the cross-section orthogonal to the axial direc-
tion of the transaxle case 2, a part of the lower part of
the PCU 210 is located within a region F6 surrounded by
the rear wall portion 220b and the bottom wall portion
220c of the PCU mounting section 220 and the line D.
[0058] Thereby, in the mounting of the PCU 210 to the
transaxle case 2, the recessed space formed between
the first rotary electric machine MG1 and the second ro-
tary electric machine MG2 is effectively used, to thereby
reduce the height of the PCU 210 mounted to the transax-
le case 2 to be lower, and improve the arrangement of
the PCU 210.
[0059] Here, in the second embodiment, in the mount-
ing of the PCU 210 to the transaxle case 2, after the PCU
assembly 210A is mounted in the PCU mounting section
220 provided to the transaxle case 2 without mounting
the PCU assembly 210A in the PCU cover 218, the PCU
cover 218 may be fixed on the top of the PCU mounting
section 220. This makes it possible to improve workability
in the mounting of the PCU 210 to the transaxle case 2.
On the other hand, as described above, after the PCU
assembly 210A is attached in the PCU cover 218, the
PCU 10 is then mounted in the PCU mounting section
220, and whereby it is possible to suppress contamina-
tion of foreign substances into the PCU assembly 210A
from a time when the PCU assembly 210A is assembled
to a time when the PCU 10 is mounted in the PCU mount-
ing section 220.
[0060] In the second embodiment, the PCU 210 side
and the transaxle 100 side are electrically connected to
each other through a bus bar connection between the
PCU-side bus bar 213 and a transaxle-side bus bar 241
inside the PCU mounting section 220.
[0061] The transaxle-side bus bar 241 is provided to a
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terminal block 240 partially protruding from the bottom
wall portion 220c from the transaxle 100 side toward the
PCU 210 side, as shown in FIG 10. The terminal block
240 is located beside the DC-DC converter 217 at a lower
part of the PCU 210 and on the right side in the vehicle
left-right direction. The terminal block 240 may be located
beside the DC-DC converter 217 at the lower part of the
PCU 210 and on the left side in the vehicle left-right di-
rection.
[0062] In the second embodiment, it can be configured
that the terminal block 240 and the transaxle-side bus
bar 241 are out of contact with the respective components
included in the PCU 210, and at the same time, the height
(mounting height) of the PCU 210 mounted to the
transaxle case 2 can be reduced to be lower than the
height of the PCU 210 in a case in which the terminal
block 240 is located below the DC-DC converter 217 of
the PCU 210.
[0063] FIG. 12 is a view showing a case in which the
PCU 210 is mounted in the PCU mounting section 220
with the PCU 210 inclined from the horizontal direction.
In the second embodiment, as shown in FIG. 12, the PCU
210 may be mounted in the PCU mounting section 220
with the PCU 210 inclined from the horizontal direction.
[0064] Then, in this state, as shown in FIG. 12, in the
cross-section orthogonal to the axial direction of the
transaxle case 2, a part of the lower part of the PCU 210
is located within a region F7 surrounded by the rear wall
portion 220b and the bottom wall portion 220c of the PCU
mounting section 220, and the line D. In FIG. 12, a part
of the DC-DC converter 217 is located within the region
F7.
[0065] As shown in FIG. 12, by arranging the PCU 210
to be inclined from the horizontal direction, disposing a
part of the lower part of the PCU 210 within the region
F7, and mounting the PCU 210 in PCU mounting section
220, the height (mounting height) of the PCU 210 mount-
ed to the transaxle case 2 can be reduced to be lower.
[0066] Further, in a case in which the PCU 210 is in-
clined relative to the transaxle case 2, for example, it may
be configured that the reactor 214 and the capacitor 215
are extended in the longitudinal direction so as to be con-
tained in a frame Z in FIG 12 such that the reactor 214
and the capacitor 215 are arranged in a flat manner, to
thereby reduce the height of the PCU 210 to be lower.
[0067] FIG. 13 is a view showing a case in which the
PCU 210 is not provided with the DC-DC converter 217.
In the second embodiment, as shown in FIG. 13, the PCU
210 may not be provided with the DC-DC converter 217.
In this case, for example, as shown in FIG. 13, when the
PCU 210 is mounted in a state of being inclined from the
horizontal direction into the PCU mounting section 220,
the capacitor 215 is arranged toward the transaxle case
2 side under the power stack 212 of the PCU 210. In
addition, the reactor 214 is disposed in the longitudinal
direction of the power stack 212 such that the reactor
214 is in contact with the coolers included in the power
stack 212.

[0068] Then, as shown in FIG. 13, in the cross-section
orthogonal to the axial direction of the transaxle case 2,
a part of the lower part of the PCU 210 is located within
a region F8 surrounded by the rear wall portion 220b and
the bottom wall portion 220c of the PCU mounting section
220, and the line D, and the PCU 210 is mounted in the
PCU mounting section 220. In FIG. 13, a part of the ca-
pacitor 215 is located within the region F8.
[0069] As shown in FIG. 13, while the PCU 210 not
provided with the DC-DC converter 217 is disposed in
the state of being inclined from the horizontal direction
and a part of the lower part (the capacitor 215) of the
PCU 210 is located within the region F8, the PCU 210 is
mounted in the PCU mounting section 220, to thereby
reduce the height of the PCU 210 mounted to the transax-
le case 2 to be lower.

Claims

1. A vehicle drive system (1), comprising:

a case (2) accommodating a first rotary electric
machine (MG1) and a second rotary electric ma-
chine (MG2) that are arranged to include respec-
tive rotational axes parallel to each other and to
be radially adjacent to each other; and
a power control device (10; 210) configured to
control electric power supplied to the first rotary
electric machine (MG1) and the second rotary
electric machine (MG2), wherein:

the case (2) includes a peripheral wall por-
tion surrounding the first rotary electric ma-
chine (MG1) and the second rotary electric
machine (MG2);
the power control device (10; 210) is mount-
ed in a mounting section (20; 220) provided
on an outer peripheral surface of the periph-
eral wall portion; and
a lower part of the power control device (10;
210) is located within a space (F1; F6; F7;
F8) surrounded by a line (D) connecting a
first cross point (B) and a second cross point
(C), the first rotary electric machine (MG1),
and the second rotary electric machine
(MG2), the first cross point (B) being a cross
point of a center line of the second rotary
electric machine (MG2) in a perpendicular
direction with the case (2) located on a side
where the mounting section (20; 220) in
which the power control device (10; 210) is
mounted is located, the second cross point
(C) being a cross point of a tangent of the
first rotary electric machine (MG1) intersect-
ing a center line of the first rotary electric
machine (MG1) in a horizontal direction with
the case (2) located on the side where the
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mounting section (20; 220) is located.

2. The vehicle drive system (1) according to claim 1,
further comprising:

an input member drivingly coupled to an internal
combustion engine (EG); and
a power distribution device (PT) configured to
distribute driving power of the input member to
the first rotary electric machine (MG1) and an
output member, wherein

the second rotary electric machine (MG2) is drivingly
coupled to the output member,
the second rotary electric machine (MG2) is dis-
posed obliquely above the first rotary electric ma-
chine (MG1), and
at least a part of the space is located in a recessed
space formed between an outer peripheral surface
of the first rotary electric machine (MG1) and an outer
peripheral surface of the second rotary electric ma-
chine (MG2).

3. The vehicle drive system (1) according to claim 1 or
2, further comprising a terminal block (40; 240) that
holds a second connection terminal (41; 241) elec-
trically connected to a first connection terminal (13;
213) included in the power control device (10; 210),
and is disposed beside a lower part of the power
control device (10; 210).

4. The vehicle drive system (1) according to any one
of claims 1 to 3, wherein the power control device
(210) is mounted in a state of being inclined from the
horizontal direction in the mounting section (220).

5. The vehicle drive system (1) according to any one
of claims 1 to 4, wherein the power control device
(10; 210) includes a control board (11; 211), a power
card and a cooler, a reactor (14; 214) and a capacitor
(15; 215), and a water jacket (16; 216) that are se-
quentially arranged from a top in a height direction.

6. The vehicle drive system (1) according to claim 5,
wherein the power control device (10; 210) includes
a direct current-direct current converter (17; 217) dis-
posed below the water jacket (16; 216).

7. The vehicle drive system (1) according to any one
of claims 1 to 3, wherein when the power control
device (210) is not provided with a direct current-
direct current converter:

a control board (211), a power card and a cooler,
and a capacitor (215) are disposed sequentially
from a top in a height direction; and
a reactor (214) is disposed in a longitudinal di-
rection of a power stack (212) including the pow-

er card and the cooler in such a manner that the
reactor (214) is in contact with the coolers.
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